A new species of red algae, Plocamium fimbriatum, is described from the Sultanate of Oman. It is distinguished by the following suite of characteristics: robust main axes (to 25 cm in length by 4-6 mm in width) with marginal branches produced in series of alternating pairs; production of abundant marginal proliferations resulting in a densely fringed appearance, and tetrasporangial stichidia arising along axillary margins and in the proliferations. The species joins the growing number of new taxa that have been described recently from the benthic marine algal flora of the northern Arabian Sea, a region impacted by the summertime monsoon of nutrient-rich, relatively cold-water conditions. A census of the 35 other species now recognized as belonging to the genus Plocamium is provided. The combination Plocamium cartilagineum (Linnaeus) P. Dixon var. uncinatum (C. Agardh) M.J. Wynne comb. nov. is effected.
Introduction
Plocamium Lamouroux (1813) is a widespread genus of red algae currently thought to contain approximately 35 species (see census in Appendix) which are widely distributed in tropical and warm-and cold-temperate seas. A total of 16 species was reported by Silva et al. (1996) for the Indian Ocean exclusive of the Red Sea. Some of these have distributions more or less restricted to South Africa, whereas several others are known only from western Australia. Only two species are reported from the northern Arabian Sea (i.e., from the coasts of Yemen, Oman, the Makran coast of Iran, Pakistan and western India), the widely occurring generitype, P. cartilagineum (Linnaeus) P. Dixon, and P. telfairiae (W. Hooker & Harvey) Harvey ex Kützing. The former is the only species of Plocamium previously reported from Oman (Wynne & Jupp 1998) .
Robust, non-reproductive specimens of an apparently undescribed species of Plocamium have been collected from the coast of the Sultanate of Oman since 1983 (Barratt & Hiscock 1986) . Barratt & Hiscock (1986) reported it as "Plocamium sp.", indicating that it was probably an opportu nistic and "uncommon feature of understorey" in the Ecklonia community. Recent abundant collections have included a few tetrasporangial specimens, allowing a more definitive conclusion that the Omani material represents an undescribed species. The delineation of that species is the focus of this paper.
Materials and methods
Most of the collections reported in this paper were made in Sept. Sept. 2001 in Dhofar, Oman, as part of the Algal Biodiversity Project of Oman (1999 Oman ( -2002 funded by the British Government's Darwin Initiative grant for the Survival of Species. Two other collections from 1983 were kindly supplied by the Tropical Marine Research Unit, University of York. Specimens were gathered both in the attached state by SCUBA and also from the drift. Material was usually processed as herbarium mounts soon after collecting. Some specimens were preserved in 5% Formalin/seawater. Small portions of pressed specimens were rehydrated, gently cut away and mounted on glass slides for observation with a standard Zeiss research microscope. Portions of main axes were handsectioned using a single-edged razor blade. Line-drawings were made with a camera lucida attached to the microscope. Photomicrographs, using Kodak T-MAX 100 film, were made with a cameraback attached to the same microscope. Habit photographs were taken with a standard 35 mm camera. Coordinates were obtained in the field by using several GPS devices. The primary one used was a model made by Garmin Etrex Summit. Herbarium abbreviations are according to Holmgren et al. (1990) .
Results
Plocamium fimbriatum M.J. Wynne sp. nov. DIAGNOSIS: thalli erecti, 10-25 cm in altitudine, clare rubri, per hapteron conspicuum affixi; axes principales lati, 4-6 mm, descrescentes distale, 2 mm, non-costati, membranacei tenuiter, 825-910 µm in crassitudine; omnes rami marginibus axium evoluti; ramuli laterales plerumque in series duo (interdum tres); ramulus infirmus seriei duo basaliter latus, distale attenuatus, et in abaxali pagina dentatus; ramuli dense proliferi e marginibus formati, praecipue in axillis ramulo infirmo laterali seriei duo; stichidia cylindrica vel ramosa, secus margines vel inter ramos proliferationum dispersorum formata. Thalli sexuales ignoti.
Thalli erect, 10-25 cm in height, bright red, attached by a conspicuous holdfast; main axes broad, 4-6 mm wide, narrowing to 2 mm distally, non-costate, thinly membranous, 825-910 µm thick; all branches developing from margins of the axes; lateral branchlets usually in series of two (occasionally three), the lower member of a pair basally broad, narrowing to a tip and strongly dentate on the abaxial surface; densely proliferous branchlets are formed mainly in the lowermost member of a pair of lateral branches; tetrasporangial stichidia cylindrical or branched, are formed along the margins or scattered among the branches of the proliferations. Sexual thalli unknown. Distribution: known only from the Sultanate of Oman, the northern Arabian Sea. All the collections known so far are from Dhofar (southern Oman) except for a single collection made from Masirah Island (eastern Oman).
Description of vegetative organization:
Thalli are erect, 10-25 cm in height and bright red in color. Main axes are noncostate, thinly membranous (825-910 µm thick), 4-6 mm wide, gradually narrowing to 2 mm distally (Figs 1 & 2) . Attachment is by a conspicuous holdfast, 1.0-2.0 cm in diameter, and made up of much branched, narrow, flattened haptera along with aggregated coarse sand and shellgrit. In older thalli major axes become somewhat thickened and more eroded in aspect but also bear localized clusters of adventitious proliferations (Fig. 3) . All branches are borne from the margins of the axes. Ramuli occur in alternating pairs (Figs 4, 11 & 12) ; the lower ramulus of a pair is usually determinate in growth, broad, pointed distally, strongly toothed or serrate on the abaxial side, and slightly to moderately serrate on the adaxial side. The upper ramulus of a pair is usually well developed and has the potential to continue indefinite growth. The lower ramulus in a pair, although essentially determinate (and representing the previous apex of a sympodially growing axis), may have new branches proliferating from its adaxial margin (Figs 5, 13 & 14) . 
Tetrasporangial reproduction:
Stichidia most often arise in axillary locations, that is, from the adaxial margin of a determinate branch and the adjacent margin of the parent axis (Figs 6, 7, 15 & 16) or they may be located in isolated positions in the proliferous branches ( Fig. 18 ), usually in proximal positions. Often stichidia are produced alongside vegetative proliferations (Figs 15 & 16) . Stichidia are never borne in dense clusters nor do they arise from a special pad of tissue. Tetrasporangial stichidia can be variously branched ( Fig. 15 ), usually at a wide angle near the base or distally (Figs 8 & 9) or can be a simple cylindrical structure (Figs 10 & 17) . Tetrasporangia are 44-46 µm long by 24-32 µm in diameter and are zonately divided.
Discussion
In recent years much interest has been directed toward Plocamium as a rich source of secondary compounds, such as halogenated monoterpenes that deter the settlement of barnacle larvae (Konig et al. 1999a) or that exhibit antimicrobial (Rovirosa et al. 1990 ), cytotoxic (Konig et al. 1999b) , or insecticidal activities (Watanabe et al. 1989) . The search for pharmaceutically useful marine natural products is driving much of this interest in Plocamium (Konig & Wright 1996) . Although the order Plocamiales was recently established by Saunders & Kraft (1994) for Plocamium and its adelphoparasite Plocamiocolax, there have been no recent attempts to treat the species of Plocamium in a broad, monographic context, except for regional floras.
In most keys to species of Plocamium the first dichotomy concerns whether the ramuli are in alternating pairs or in alternating series of 3-4 (or more) Womersley , 1994 . The new species falls into the former category, which includes the majority of species in the genus. The narrow width of the axes in several species (P. angustum, P. cirrhosum, P. cornutum, P. rigidum, P. sandvicense, P. suhrii, and P. telfairiae) and other features of shape of determinate laterals or stichidial pattern preclude them from further consideration.
Several Plocamium species with laterals in alternating pairs have main axes with relatively broad widths comparable with P. fimbriatum. The new species is similar to the South African Plocamium corallorhiza in its robustness and height (to 30 cm tall), its extensive prostrate system, and the broad primary axes (5 mm, rarely up to 10 mm in width), but the stichidia of the latter species are produced in dense axillary clusters , not marginally and scattered as in the new species. The main axes in P. mertensii may be up to 5 mm broad and are thin and delicate in younger parts, but its stichdia arise in a dense cluster from a pad of tissue in the axil of laterals (Womersley 1994) . The erect axes of P. dilatatum may be 3.5 mm broad, and the lower ramulus of a pair has its abaxial side bearing serrations, but this species bears its stichidia in massive axillary clusters (Womersley 1994) , thus unlike the new species. In P. patagiatum axes are 3-4 mm broad, but the upper member of each pair of ramuli is typically arrested in its development, and the lower member has entire margins. Furthermore, the stichidia in this species are borne in dense globular clusters (Womersley 1994 ).
In the Japanese Plocamium serratulum , ramuli also occur in alternating pairs, the lower member being simple and with a markedly serrate abaxial side (Okamura 1923, pl. 198, figs. 1-4, as Plocamium costatum) , somewhat like the new species, but the main axes are barely 1 mm. broad. In P. recurvatum the lower member of each pair of ramuli is simple and strongly recurved, easily distinguishing this species from P. fimbriatum.
There is a resemblance of the new species to the Australian Plocamium leptophyllum in bearing some stichidia on the branches and in producing short adventitious ramuli that occur on the axis opposite to the series of normal ramuli as well as between the members of the series (Womersley 1994) . The main axes of P. leptophyllum, however, are only about 0.5 mm broad with ramuli in alternating series of 4 or 5 (rarely 3) unlike the paired arrangement in P. fimbriatum, and that species also has strongly hooked branchlets.
Finally, the shape and the manner of production of the tetrasporangial stichidia in Plocamium fimbriatum bears some resemblance to these features in P. cartilagineum (Kornmann & Sahling 1977; Womersley 1994) . In the latter species, however, the marginal ramuli are usually in series of 3, 4 or more, main axes reach to only 1. var. fenestratum (Kützing) Kützing (1849); basionym: P. fenestratum Kützing, 1843, p. 450 (Silva et al. 1996) .
